RAWDON 10 INCH) DE-AIRING PUG 
WITH TWIN SHAFTED MIXER 

The Rawdon 10 inch De-Airing Pug will De-Air and Extrude 
efficiently a wide range of materials. 
It is a business-like machine which will tackle your particular 
production in a business-like way 

really high-speed extrusion with 
a minimum of maintenance. 
It can be supplied as shown above, 
fitted with a twin’ shafted mixer 
as a single unit. Alternatively, 
the mixer may be omitted if the 
machine is required for De-Airing 
and Extruding ready prepared 
materials. 


MOIRA, Nr. BURTON-ON-TRENT, ENGLAND 
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GOTTIGNIES 
PASSAGE KILNS 


(IIlustrated above) 

GIBBONS-GOTTIGNIES Multi PassageKiln 
38’ 6” long. 

Duty:—Glost Earthenware. 

Fuel:—Electricity. 


Installed at:—The Empire 
Porcelain Co., Ltd. 


GIBBONS BROTHERS 110. DIBDALE WORKS: DUDLEY: WORCS. 
Telephone’ DUDLEY 3141 
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THIS MONO PUMP, 


conveniently installed out 


of the way, is drawing Casting iquid ‘ 
Slip 12 feet from an underground reser- 3 
b ian? 
rasion: 


The abrasive content of Casting Slip, Flint or Stone Slop or Glaze can take heavy 
toll from pumping equipment. The unique principle of the Mono Pump providing a 
rolling motion between rotor and stator, together with the low and uniform velocity of 
flow, contribute towards a considerable resistance to wear from abrasive compositions. 
There are no valves. On filtration duties this steady flow produces a firm and 
consistent cake and can improve the quality of slip. 

Operating delivery on gland there is a complete absence of aeration when 
: pumping to the casting shop. 

Add to these advantages, self priming, easy maintenance, space saving and lack of 
noise when operating and it is clear why so many Ceramic Engineers choose 
the Mono Pump. 


voir and pumping to the magnetic sifter. 


MONO PUMPS LIMITED or 
MONO HOUSE, 67 CLERKENWELL ROAD, LONDON, E.C.I ae 


Tel: Holborn 3712 (6 lines) Cables: Monopumps, London Code: A.B.C. 7th Edition 
and at Birmingham, Dublin, Glasgow, Manchester, Newcastle, Wakefield 
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YOU CAN get higher output with lower fuel consumption. ..and a 


saving of capital cost into the bargain 
What are we talking about 

in particular, where a reduction of the heat stored by 

the refractories speeds up the heating cycle 

OUTPUT, We are talking of the M.1.28 brick. 
A refractory that stores only a fraction of the heat 

stored by an ordinary firebrick. A refractory 

that will stand a face temperature of 2800 F (1538°C). 

A hot-face insulating refractory 

that is better made for harder service 

than any hot-face insulator 


made in this Country before. 


These M.1.28 bricks have shortened the 

heating cycle on existing furnaces so much 

that two furnaces are doing the work of 

three 


-and with little or no more fuel. A saving 


in capital and overheads that makes the 


\ 
\ 
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extra cost of the bricks look silly ... 


MORGAN 


efractories 
are worth far more than they cost 


THE MORGAN CRUCIBLE COMPANY LIMITED, 
Refractories Group), Neston, Wirral, Cheshire. 


Telephone: Neston 1406 (N.E.38) 
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Most electric pottery kilns look the same. It is, however, only 


constant experiment by the men who use them that enables perfection 
to be reached. Such is the Grafton Kiln. Developed over the years it 
is now Outstanding in its class — that is why it costs a little more — that 
is why it is the choice of artist potters throughout the country. Com- 


plete specifications and full details of all models will be sent upon request 
THE GRAFTON KILN 


THE APPLIED HEAT COMPANY LIMITED 
WATFORD BY-PASS, WATFORD, HERTS 


Telegrams GRAFTON, WATEORD 


ELECFURN WORKS, 
Telephone > WATKORD 6094 
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CERAMICS 


 STOKEON TRENT 48835. ¢ 


ON 4 


BORAX AND LEAD FRITS 
OF ALL KINDS 


ALL TYPES OF GLAZES FOR THE 
CERAMIC TRADE 


TRADE GRINDERS AND SUPPLIERS 
OF ORES, MINERALS AND FILLERS, etc. 


WET AND DRY GRINDING OF MATERIALS 
UNDERTAKEN 


SUPPLIERS OF ALL MATERIALS FOR THE CERAMIC 
AND ALLIED TRADES 
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The photograph of plates 
being handled on a 
FLOWLINK Carousa!l 
Conveyor is by courtesy 
of Messrs. Wood & Sons 
Ltd, Stoke-on-Trent 


Reducing direct labour costs, regulating production, maintaining a high rate of 
output, and promoting the team spirit amongst employees, the FLOWLINK 
Conveyor System will bring modern efficiency to your works. A _ flexible 
system, it can be installed quickly, to meet your present needs... extended to 
follow your developments ... or adapted to comply with any revision in your pro- 
duction plans. With the FLOWLINK, damage and breakage will virtually disappear. 


Write for full details of the FLOWLINK System NOW! 


FISHER & LUDLOW LTD 


MATERIAL HANDLING DIVISION 


-BORDESLEY WORKS, BIRMINGHAM, 12. Tel: VIC Z 
Also at London, Manchester, Liverpool. Cardiff, Glasgow, Belfast and Dublin 
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THERMO-ELECTRIC 


Pyrometers 


ENSURE BETTER QUALITY, 
CLOSER CONTROL AND 
BIGGER THROUGHPUT 


— WITH LESS FUEL 


Suitable for all types of kilns 
and furnaces, Elliott Thermo- 
Electric Pyrometers ensure 
accurate Measurement and con- 
trol of temperature, eliminating 
waste of fuel, labour and 
material. Designed for ease of 
reading and minimum main- 
tenance, Elliott Pyrometers, 
incorporating — indicators, 
recorders and controllers, are 
essential in modern Ceramics 
production, 


Send for Catalogue TC—1, 

describing the Elhictt range 
of thermocouples, indicators, 
recorders, and automatic 

controllers, 


ELLIOTT BROTHERS (LONDON) LTD., CENTURY WORKS, LEWISHAM, LONDON, S.E.! * MIDLAND OFFICE; 
181 CORPORATION STREET, BIRMINGHAM, 4 * AND AT MANCHESTER, CARDIFF, NEWCASTLE-ON-TYNE 


342 


4 
 & 
Me 
& 
. 
(Tia 
| af 
— |. 
|| 
pag 


CERAM EC'S 


STEATITE 


. . . for all high 


frequency applications 


Over acentury of ex- 
perience in this highly 
specialised field. 


We invite your enquiries 


Machined to special designs and fine limits 


WILLIAM SUGG & CO. LIMITED 
RANELAGH WORKS, CHAPTER ST., WESTMINSTER, S.W.1 
Telephone : ViCtoria 3211 


VICTORIA 


HEATING & VENTILATING CO, LTD. 
WATERLOO ROAD, COBRIDGE, STOKE-ON-TRENT 


Telephone : Stoke-on-Trent 29330 


Design, Manufacture and Installation of Plants for: 


Dust Extraction and Collection + Air Conditioning Equipment + Waste 
Heat Utilisation * Steam and Hot Water Installations, 


Pottery drying with directed “Air Jets” represents an 
astonishing economy in fuel. We are manufacturing 
under licence a complete range of “Hancock” patent 
air jet drying units. 


Air Jet Drying Units save fuel, space and mould usage and ensure 
good air conditions in the making shops. 


SERVICE 


OUR TECHNICAL STAFF IS AT YOUR 
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* laustrophohbia: Abnormal fear 
of being in a confined space. 


This pocket-sized loader is 
MADE FOR CONFINED SPACES 


No need for modern open layout in 
your works before you can have the 
benefit of this latest form of mechan- 
isation. This Boydell-built Hydraulic 
Loader with its IS ft. turning circle 
and its ability to get and dump all 
classes of loose loads whilst under a 
6ft. 6in. ceiling brings real power 
loading to bear your tightest 
corners. Write to us today for the 
LH-1! brochure which deals fully with 
this machine and its capabilities. 


1S ft. turning circle leoks very 


QO small and is very small ! 


HYDRAULIC LOADER BUILT BY BOYDELLS 


E. BOYDELL & CO. LTD. crove works, OLD TRAFFORD, MANCHESTER I6 


AN DO AT LONDON BIRMINGHAM AND GLASGOW 


dm EB 39% 
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\ Our *ZEDOX~ range of zirconium 
hl 


oxides are excellent opacifiers for glazes 


and enamels. They are extensively used 


for ceramic colour manufacture. 


There is a lively interest in the new applications 


of zircon and zirconium products. Our Technical 


Development Service will be glad to help you. 


‘ZIRCOSIL’* zirconium silicates are economical 


opacifiers for white and coloured glazes. In bodies, 


*Zircosil” improves strength and thermal endurance ; it is 


the chief constituent of low-loss zircon porcelains. 


Manufacturing Division of the National 


% By arrangement with the Titantum Alloy 
Lead Company, New York, we are making under licence their range of * TAM” 


products and represent them in Europe for zirconium metal and zirconium chemicals, 


ASSOCIATED LEAD MANUFACTURERS LIMITED 


HOUSE UPON TYNE, 


ZIRCON CIVISION, 
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CERAMICS 


FOR:—THE DECORATION OF POTTERY 
AND GLASS, ON GLAZE OR UNDER- 
GLAZE, SPRAYING, PRINTING AND 
PAINTING, SILK SCREEN AND LITHO- 
GRAPHIC PROCESSES. 

BODY AND GLAZE STAINS. OXIDES 
FOR IRON ENAMELS. LOW SOL AND 
LEADLESS GLAZES AND FRITTS FOR 
ALL PURPOSES. 


JAMES DAVIES 


(BURSLEM) LTD. 
CLYDE COLOUR WORKS - BURSLEM - STOKE-ON-TRENT 


Telephone : Stoke-on-Trent 84504-5 Telegrams: Vitretin, Burslem 


THE “RYCKMAN’’ GOLD EDGE 
LINING MACHINE PRODUCES GOLD 
EDGE LINE OR STIPPLE ON CUPS, 
SAUCERS, PLATES, ETC. UNSKILLED 
FEMALE LABOUR MORE _ THAN 
DOUBLES THE USUAL OUTPUT WITH 
SUPERIOR RESULTS AND A _ CON- 
SIDERABLE ECONOMY IN GOLD 
CONSUMPTION. 


Manufactured in England by 


F. MALKIN & CO. LTD., LONGTON, STOKE-on-TRENT 


TELEPHONE: LONGTON 33873 
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CERAMICS 


ELEVATED TEMPERATURE 
FIRING CYCLES 


for 


SPECIALISED PRODUCTS 
and 


CERAMICS 


| 


SINTERING 
POWDERS 
AND 
METALS 


PRODUCTS FOR 
RADAR, RADIO 
AND 
PROPULSION 
ENGINEERING 


are successfully obtained in 


BRICESCO TUNNEL KILNS 


BRITISH CERAMIC SERVICE CC. LTD. 


Bricesco House, 1 Park Avenue, Wolstanton, Stoke-on-Trent 
Telephone: S.O.T. 87404 


Telegrams: Bricesco—S.O.T. 
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IN CE RAMICS 


The number of MANESTY Machines being 
used the manufacture of Ceramics is 
increasing continuousiy. For a steady produc- 
tion of dry compressed materials into accurate 


components a Manesty Machine cannot be 


bettered. There is a wide range of MANESTY 
Machines. which are now being used in over 


60 countries. 


MANEST 
Service always 
available for tech- 


3A Pelleting Press for com- nical advice. Send 
ponents up to 24° dtameter at 


16 to 32 per minute for details TODAY. 


Have you this book ? ‘* Tablet pressing Machine for 

Making” an authoritative volume components up to | 
diameter, Output 320 

by A. Little and K. A. Mitchell. per minute. 

123 pp. 47 illus. 31 formulae, Cloth 

bound 15 - net. Post free. 


MANESTY MACHINES 
LIMITED 


DEPT. 5] SPEKE LIVERPOOL 19 


Teleokone: Hunts Cross 1972. Grams: Manesty, Liverpool 19 
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EOTORAL DIRECTOR CERAMICS 


DR. W. F. COXON, 
M.Sc., F.R.I.C., M.Inst.F. 
OCTOBER 1953 


FEATURE ARTICLES 


EDITORIAL 


A monthly journal covering THe ROLE OF TRON COMPOUNDS IN) CERAMK 
MATERIALS AND PROCESSES 


the whole ceramic field 


DEPRECIATION AND MAINTENANCE OF POTTERY 


including pottery, glass, 


MANUFACTURING EQUIPMENT. By S. Howard 
Withey 


heavy clay, refractory and 


silicate industries. 
Upsata-EKrEBy 


APPLICATION OF MOTION Stupy. By. E. Daniels 


Warring 


Mass PRODUCTION IN GLASS. By R. H 


MISCELLANEOUS 


Published Monthly 
Put StoRY OF FINE CHINA 377 
by 


CORRESPONDE NCI 


ARROW PRESS LTD., 
157 Hagden Lane, 


ADVERTISERS) INDEX 


Watford, Herts CORONATION PRIBUTE FROM SCOTLAND AMERICA 379 


RESIN SUPPLIES 


FURANE 


CLASSIFIED ADVERITISEMENIS 


e 2/6d. per copy. 
Pric 6d P opy Copy and Blocks should be available 
to us by | 4th of the preceding month, 


25/- per year, payable in 


They should be sent to: 
CERAMICS 
157 Hagden Lane, Watford, Herts 
Telephone: Gadebrook 2308/9 


advance. 
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Two SACKS DO THE WORK OF 


C 
4 ‘ 
\ 
\ 


BB O'Three 


*Dehybor’ is concentrated Borax with all the water of 
crystallization removed, so that you only need two sacks 
where before you needed five — yet you get the same 
amount of Boric Oxide (B,O,). That means a cut of 
sixty per cent in the cost of transport, handling and 
storage, as well as an increase in the size of frit batches 
and saving in the fuel used. 

*Dehybor’ is particularly recommended for industries 
using Borax in fusion processes. Our Technical 
Department are ready to give you advice on your own 
special problems, and a descriptive folder with full 
technical information is yours for the asking. 


tly! 


BORAX CONSOLIDATED, LIMITED * REGIS HOUSE KING WILLIAM STREET LONDON 


Telephone: MINcing Lane 7333) + 
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OCTOBER, 1953 


Ceramics Symposium 


((ONGRATULATIONS to the British Ceramic Society, for to mark 

the occasion of their 1950 Jubilee they are publishing a volume 
reviewing the progress made in the science and technology of ceramics 
during the Society’s lifetime. 

This has been a momentous task, but from the comprehensive list of 
authors names’ there seems little doubt that the book will become a classic 
in a field which has badly needed such a contribution for many years. 

Until Ceramics was published monthly there was indeed a marked 
paucity of technological information available and looking through the 
authors names in the new symposium we are pleased to note many names 
which have appeared in CrRAMICS in the past year or so. 

To the scientist the section dealing with the physical and chemical 
constitution of ceramic materials will be invaluable. On the pottery side, 
electrical porcelain, glazes, saggers and kiln furniture, drying, firing and 
testing are covered. Refractories, from fireclays to super refractories, are 
dealt with, while chapters are included on steel, blast furnace and gas 
industry applications. The book concludes with a section on heavy clay 
ware. 
Reservation now is well worth while, from the British Ceramic Society, 
North Staffordshire Technical College, Stoke-on-Trent—-price £2 Ss. Od. 


2s. Od. postage to members, or £3 5s. Od. + 2s. Od. postage to non-members 
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CERAMICS 


The Role of lron Compounds in 
Ceramic Materials and Processes 


(SPECIALLY CONTRIBUTED) 


“HE natural clays all contain quan- 

tities of compounds and, 
except where they confer desirable 
colours in the finished clay product as 
with some bricks, tiles and quarries, 
are regarded as a nuisance. 

Phe amount of iron compounds in 
clays (calculated as ferric Oxide Fe:Os) 
varies from OS per cent. or less in 
china clay, through ball clays and fire 
clavs where the amount may be up to 
3-0 per cent. or a little over, to the red 
clays with up to 10 per cent. With the 
ball clays it is generally reckoned that 
for a white-burning clay the sum ol 
the percentages of ferric oxide and 
titania (TiO) should be below 2-0 per 
cent. Above this buff-burning clays 
are to be expected. 


Example of ‘‘blow-out” caused by pyrites 
in sanitary ware 


Iron compounds occur in clays in 
various mineral forms, such as the 
hydrated oxide limonite FeO. 
sulphides such pyrites, marcasite 
(FeS:), copper pyrites CuFeS: such as 
chalcopyrite and embescite, the car- 
bonate FeCO, siderite. and the oxide 
haematite FeO... There ts also an iron 
analogue to kaolinite FeO, 
2H:O which is colloidal. These com- 
pounds, if present in sufficient amount, 
can cause staining of the clay. The 
grain size and the presence of tUtania 
also influences the degree of staining, 
finer grinding increasing tt. Because 
of this the fine-grained iron-bearing 
marls usually stain more powertully 
than added iron oxide or similar com- 
pound in equivalent amounts. 


‘Green spot’ in fireclay sanitary ware 
caused by copper pyrites 
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Decomposition of Sulphides and 
Carbonates 


The sulphide and carbonate minerals 
undergo decomposition on heating. 
giving off gases, e.g.: 

FeCO FeO+CO: 
2FeO + 40: FeO 
and 4FeS: + 110 2Fe:O 


Provided the minerals are present in 
fine particles the gas may escape harm- 
lessly, but when they occur in bigger 
lumps, as they do sometimes in fireclays 
used for sanitary ware, it is necessary 
to grind the marl and screen it. This 
is usually done through a 12 or 16 
mesh and the iron compound should 
then only cause specking. Occasionally, 
however, a hole in the screen may let 
through a larger particle, and then a 
hole may be blown in the body. This 
fault is called “blow out.” 

Where copper pyrites is involved 
and the blow out penetrates engobe 
and glaze, one obtains the fault called 
“green spot.” This takes the form of 
a hole filleG with a black ferruginous 
slag surrounded by a green coloration, 
where the copper compound has dis- 
solved in the glaze. 

In this connecticn it is interesting to 
note that when fireclay sanitary ware 
was first fired in tunnel ovens it was 
found on occasions that some pieces 
had a large number of fine green 
specks in the glaze. This fault had 
not occurred in intermittent firing. In- 
vestigation showed that this was due 
to the fact that copper compounds are 
volatile. The longer firing time in the 
intermittent oven allowed the vaporisa- 
tion of these fine green specks, whereas 
in the faster tunnel oven firing they 
remained (cf. A. W. Norris, Trans. 
Brit. Cer. Soc. 32, t11, 1953). 

Another source of loss due to the 
presence of pyrite and siderite in fire- 
clays is the spurting of pieces of clay 
on to ware caused by their presence 
and decomposition in wad clay and 
occasionally in saggars. 
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Specking of Whiteware 

Ball clays used in whiteware nor- 
mally contain 1°5 per cenit. or less of 
ferric oxide in the form of hydrated 
ferric oxide, and occasionally as marca- 
site. Under normal firing conditions 
the presence of these iron compounds 
causes no trouble. When, however, 


Section of blue brick showing formation 
of ferrous compounds on outside by 
action of reducing gases 


there is a slow dragging fire in the 
early stages in a coal-fired oven it 1s 
possible for water to condense on the 
green ware in the saggars. This water 
will normally contain sulphuric acid 
derived from oxide of sulphur and 
steam formed in the combustion of the 
fuel. This acid can dissolve iron com- 
pounds from the clay, forming sul- 
phate of iron solution. As heating 
proceeds this solution evaporates and 
migrates to portions of the ware which 
are still relatively cool and damp, in 
the same way that a pond dries up 
Finally, the sulphate of iron 1s concen 
trated ir one area and dries out there 
Subsequent heating decomposes this 
reforming iron oxide, and thus it 
comes about that a quantity of iron, 
too small to cause general specking, 
may produce a localised effect. The 
remedy lies in the firing. 


Effect of Composition and Firing Con- 
dition on Colour of Fired Clays 
Containing Iron 
It is well known that firing condi 

tions can alter the colour of ferru 

vinous clay products. This arises from 


i 
+ 
4 


CERAMICS 


the fact that the oxides and silicates of 
iron have different colours. Thus fer- 
rous compounds — produce © bluish 
colours, as shown in the Staffordshire 
blue bricks and tiles, and since ferrous 
compounds flux readily with silica these 
products are well vitrified and are 
often specified for engineering work. 
They are produced by firing a red clay 
under reducing conditions produced by 
filling the kiln with smoke in the later 
Stages of firing. 

As an example of the strength im- 
parted by the extra vitrification caused 
by the fluxing of the ferrous com- 
pounds, the following figures are 
instructive : 

Mean crushing 

strength in. ) 
Hand-made_ bricks 
(extreme range)t 
Machine-made_ bricks 
(extreme range)? 
Common. bricks 
Stafford Blue bricks 
(Garade A) 
B.S.S. 1301, 1946 


1,000- 8,500 


SO00-15,000 
SO0- 10,000 


10,000 and 
upwards 

Stafford Blue bricks 

(Grade B) 

B.S.S. 1301, 1946 7.Q00- 10,000 

From National Building Studies Bul- 

letin No. 1.) 


typified by 


compounds, as 
ferric Oxide FeeOs, produce the normal 


Ferric 


red colour in bricks and tiles. The 
exact shade 1s conditioned by the grain 
size and by the presence of other 
minerals in the clay. At higher tem- 
peratures the red ferric oxide is 
changed in oxidising atmospheres to 
FeO; the magnetic oxide, which ts 
black : 
(over 1,000° ©.) 
(red) 


(black ) 


This accounts for the darkening of 
white and ivory wares when overfired. 

The presence of other chemical com- 
pounds can profoundly affect the fired 
colour of claywares, though the exact 
mechanism of the reactions is still a 
matter of speculation. Clays contain- 
ing lime and magnesium compounds 
normally burn to a lighter colour than 
when these are absent. Alumina can 
also act in the same way. The pre- 
sence of carbon in the clay can also 
lead to some interesting effects if not 
burnt out correctly, 
Pink Hearts in Buff Tiles 

Wall tiles are often made nowadays 
from fireclays, when the colour of the 
tule ts to be masked by mottling with 
an opaque glaze. Such clays contain 
carbon, and if the firing is incorrectly 
done: that is if it is too quick in the 


Example 
of 
pink 
centre 
in 


buff 
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early stages, a pink heart may be seen 
in the bulf biscuit tile. 

The probable explanation of this 
and of red centres in buff bricks is as 
follows (ct. J. W. Mellor and B. Moore, 
Tras. Brit. Ceram. Soc. 16, 58, 1916-17). 
It is considered that the red colour 
produced by ferric oxide in the clay 
(ferric Oxide as far as is known does 
not combine to form silicates in the 
body) 1s modified in some way by the 
alumina present over a certain tem- 
perature range, producing bull 
colour. The pink centre probably 
contained carbonaceous matter which, 
due to hurried firing and lack of 
oxygen. did not burn out until a 
higher temperature than normal had 
been reached. Ferric oxide was then 
left as a red coloration, since at the 
higher temperature the bleaching agent 
was no longer able to turn it buff. 
Cases have been noted where bul 
bricks showed pink hearts, and pink 
outside edges. Tne latter are considered 
to be due to a breakdown in the butt 
iron oxide-alumina complex which is 
postulated as the cause of bleaching. 
This happens when the alumina con- 
tent of the brick 1s low. 


Sand Facing 

It should be noted that where it is 
necessary to produce a variety of 
colours trom the same clay as with 
rooting tiles and occasionally with fac- 
ing bricks, sand facing is often resorted 
to. This consists of coating the clay 
article with a sand which burns to the 
required colour, or with a mixture of 
sand and some chemical such as man- 
ganese oxide (which produces a deep 
brown colour). The sand mixture ts 
caused to adhere to the clay by soften- 
ing the surface with steam and blowing 
on the sand with compressed air. The 
articles are then fired and the sand is 
fused or sintered on to the brick or 
tile. producing at the same time the 
desired colour, In this way clays ot 
inferior quality can be made to give 
attractively coloured ware though, of 
course, at an increased cest. 


Failure of Certain Refractories 

Particles of iron compounds in re- 
fractory bricks can cause failures since 
they can catalyse the breakdown of 
carbon monoxide with the deposition 
of carbon in the pores of the brick at 
about C.: 
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2CO 2C +O 
It has been found that the growth ot 
carbon can eventually cause the bricks 
to fall apart. 


Removal of Iron Compounds from 

Clays 

The removal of iron) compounds 
from clays has exercised the minds of 
ceramists for a very long time. With 
fine ware it is possible to blunge the 
clay, and then to lawn it and pass it 
over magnets to remove magnetic iron 
compounds. 

It should be noted that magnetting 
does not remove all iron compounds 
since some are not magnetic, but 
nevertheless, the practice does produce 
a clay which answers very well for 
whiteware. Obviously this method 
would be too expensive for bricks and 
similar ware. 

Dry grinding and sieving will re- 
move the coarser lumps of iron com- 
pounds, but the mesh is usually of 
necessity too big to prevent specking 
of the ware. With many products this 
does net matter. Fireclays are often 
allowed to weather before being 
ground and used. In this way the 
larger lumps of marcasite and embescite 
are decomposed by the action of au 
and water. The product ts first fer- 
rous sulphate and later ferric oxide 
This leaves the characteristic rusty 
stain on clay lumps which can then 
be picked out. Unfortunately, there 
are some kinds of pyrites which do 
not weather readily. Heavy clays are 
sometimes passed over magnetic pul 
leys by conveyor belts. This will re- 
move lumps of tramp iron, but it ts 
seldom effective on iron compounds 
as they are usually coated with clay. 

It has been suggested that treatment 
of heated clay with chlorine or alu- 
minium chloride would remove the iron 
as volatite ferric chloride, but such a 
method is too expensive for commer- 
cial application. 


Iron Compounds in Glazes 

Iron oxide can be dissolved in glazes 
to produce yellow and brown colours, 
the shade depending on the amount 
added. Leadless glazes tend to pro- 
duce poor eflects since they contain 
materials which tend to bleach the 
colours. Normally, a glaze may be 
expected to dissolve about 5 per cent 
of iron oxfde and amounts added 
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above about 7 per cent. may be thrown 
out of the glaze on cooling giving a 
scummed effect. A great excess of 
iron oxide (20-30 per cent.) added to 
a glaze, especially an alkaline one, 
give the well-known aventurine glaze 
in which small gold spangles appear in 
brownish-red glaze (see. “Crystal 
Glazes,” Ceramics, 4, 56, 1952.) 


Celadon Greens 

Celadon greens owe their colour to 
the presence of iron compounds in the 
glaze. Connoisseurs ascribe the origin 
of the word celadon either to Saladin 
the Sultan of Egypt, who sent a gift o! 
green coloured porcelain to the Sultan 
of Damascus in 1171, or to the distinct 
green colour of a coat worn by a 
shepherd called Celadon in a seven- 
teenth-century play. 

Whatever the origin of the word, 
celadon is a term which nowadays is 
understood to describe a set of colours 
varying from light) green, through 
bluish-greens to quite intense greens, 
depending on the amount of iron 
present. The tron is, at any rate, in 
part in the ferrous condition, and the 
colour is produced by firing under 


reducing conditions, Analyses of 
samples of old celadon glazes have 
established the fact the iron present ts 


mainly in the ferrous condition with 
small amounts of ferric compounds. 
There were no traces of other elements 
which normally produce greens in 
glazes, 

The ancient Chinese did not, of 
course, deliberately introduce iron com- 
pounds into their glazes, rather they 
were present jn the materials from 
which the glazes were produced. The 
exact tint depended on various factors. 
The ratio of ferrous to ferric com- 
pounds affected the colour. Increasing 
amounts of ferric tended give 
brownish or yellowish (olive) greens. 
Vartations in the lime and alkali con- 
tent in the glaze could also atlect the 
colour, as also did gas bubbles. 


Underglaze colours 

The oxide itself is too soluble to be 
used as am under-glaze colour for prin- 
ted decorations, etc. It 1s used in con- 
junction with antimony and lead oxides 
in yellow and orange colours intended 
for under-glaze application. — Binns 
(Manual of Practical Pottery, London, 
1922) gives the following recipes: 
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Under-glaze yellow Under-glaze yellow 


4 
6 


+ 


ib. crude antimony 
Ib. red lead 
Ib. crocus 

1) Ib. tin oxide 


73 Ib. pot. antimo- 
nate 

lb. red lead 

6 lb. iron oxide 


martis 


Crocus martis is an tron oxide. The 
ingredients are heated together to easy 
glost’ temperature, washed, ground, 


and dried. 


On-glaze Iron Colours 


When ferrous sulphate crystals, 
FeSO: 7H-O, are carefully heated a 
series of red colours can be obtained 
depending on the calcination tempera- 
tures. In general, the bright reds are 
obtained by calcination around 600- 
650° C. and at higher temperatures 
(8O0-1,000° C.) the colour takes on a 
violet cast. There are a variety ot 
shades. At 600° C. the product is 
referred to as nasturtium red and the 
presence of a little alum with the 
ferrous sulphate facilitates the torma- 
tion of the colour and stabilises it. 
Sometimes a little zinc oxide 1s added 
for the same purpose (cf. Mellor and 
Meir [vide supra]). The iron coral red 
is formed at 650° C. and blood red at 
700° C. After 750° C. (cornelian) 
further heating to 800° C. begins to 
produce violet tints. For bright colours 
it is recommended that cooling — be 
done in the absence of air. After 
washing and grinding, these colours 
are fluxed with a low alkali flux such 
as No. 8 flux (flint 1, red lead 3, borax 
2). The reason for this js to prevent 
dissolution of the colour in the flux 
with the production of yellow stains. 

G. E. Meir and J. W. Mellor (Trans. 
Brit. Ceram. Soc. 36, 32, 1937) studied 
the production of iron oxide colours 
and have given details of the cele- 
brated iron red on-glaze colours pro- 
duced by M. Parmetier in Paris in the 
early nineteenth century. These were 
produced by calcining ferrous sul- 
phate, and mixing with 20 per cent. 
of a flux made from silica 4 parts, 
litharge (PbO) 12 parts, and borax 3 
parts. In this way eleven colours were 
produced. These were analysed by 
A. Solvétat (Ann. Chim. Phys. (3) 27, 
333, 1949. Mémoires de Chimie, Parts. 
9, 1868) and the details are given in 
Mellor and Meir’s paper, which 
also reproduces the tints in colour, and 
very beautiful they are. Natural iron 
earths such as the siennas and ochres 
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Pottery Kilns 
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were once used for iron colours. Their 
composition is variable, and nowadays 
they are little used. 

[hiviers earth is worthy of mention 
since calcination produces 
Japanese Red. This was formerly used 
as a pink body stain for earthenware 


| 

Enamel brown 
zing oxide 
red iron oxide 
chromium oxide 
Sth. litharge 
boracic acid 
Calcine to biscuit 

perature 


40 |b 
6 Ib 
6 lb 


tem Calcine as 


and is still used occasionally for 


ducing a flesh tint. 


pro- 


Compound Colours Containing [ron 
Compounds 


Brown and black colours) contain 
iron compounds, and the materials 
used are usually ferric oxide or some- 
times tron chromate. The latter intro- 
duces both chromium and iron oxides. 

J. R. Adderley (7rans Brit. Cer. Soc., 
15, 133, 1916) studied the brown 
colours produced when a mixture of 
equal parts of ferric oxide and chromic 
oxide was treated with varying propor- 
tions of china clay and zine oxide. 
Increasing zinc oxide developed the 
warmer brown” colours, while the 
alumina from the china clay darkened 
the shade to a sepia tint. The chart 
reproduced in this paper shows how a 
whole variety of brown colours can be 
produced) from mixtures of ferric 
oxide, chromium oxide, china clay, 
and zine oxide. Zine and iron oxides 
alone will produce browns, but the 
colour is more stable when chromium 
oxide ts present. 

The number of recipes tor brown 
colours is legion, and other ingredients 
find their way into the recipes to give 
particular colours. ‘These include red 


crocus 
red lead 


Under elaze brown 


iron chromate 
manganese (oxide) 6 
black antimony 
marus 6 


lead, lead chromate (to confer yellow- 
ish tints to the brown) manganese 
oxide (to darken the colour) and nickel 
oxide. Examples of recipes taken 
from ©. F. Binns (Manual of Practical 
Pottery, Second Edition, London) are 
as follows: 


3 
Red brown (U.G.) 
lb. 
Ib. 
34 Ib. 


31 manganese (oxide) 
red lead 
ground glass 
Ib. flint 
Ib. borax 
Calcine in glost oven 


Blacks 

Addition of cobalt oxide to browns 
gives blacks, Meir and Mellor (loc cit.) 
quote the following recipe for a good 
underglaze black : 


Cobalt oxide 
Chromium oxide 
Ferric oxide 
Manganese oxide 
Nickel oxide 


This is calcined and treated in the 
usual way. These authors comment 
on the fact that if the proportions of 
the oxides do not balance properly the 
black will be affected. Thus excess of 
cobalt oxide gives a bluish-black, and 
so on. Mellor comments that the 
stability of complex colours is lessened 
as the number of ingredients rises and 
when a black ts overfired the colour 
may appear blue, due to the colouring 
properties of the other oxides being 
lessened, while the very stable blue 
remains unatlected. 

Similarly, bad preparation of the 
colour may lead to preterential solu- 
tion of one of the ingredients, as when 
blue haloes are seen around’ black 
bands due to preferential solution of 
the cobalt, 


Radicon Worm Reducers. We have 
received from the David Brown Corpora 
tion (Sales) Ltd. a copy of a new pub 
lication which gives” full details and 
specifications of the company’s range of 
Radicon Worm Reducers. These versatile 
units, Which are among the most widely 
used of all standard David Brown) pro- 
ducts are made in a variety of sizes rang 
ing from to 28-in. centres. The 
and 12 size units (single and double re 
duction) are made by David Brown Gears 


(London) Ltd.. the larger sizes being pro 
duced by David Brown and Sons 
(Huddersfield) Ltd. 


Foster Transtormers Ltd. leaflet 
describing their voltage regulating equip 
ment has been issued by Foster Trans 
formers Ltd... a “Lancashire Dynamo 
Holdines” Co. Contes of this list  FM_14 
may be obtained from. Foster Trans 
formers Ltd... South Wimbledon, S.W_19 
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Depreciation and Maintenance 
of Pottery Manufacturing 
Equipment 


10—Self-Balancing Ledgers 


by S. HOWARD WITHEY, F.Comm.A. 


This series is designed to assist pottery manufacturers to adopt 
the most suitable methods of internal check and control and a 


reliable system of accounting. 
discussed alternative methods 


In previous articles the author 
of computing and recording 


depreciation in the capital value of specif assets, 
also the problem of repairs and renewals, the incidence of 
interest on capital, the physical control of loose plant and tools 
and the creation of reserves, reserve funds and sinking funds 
and the control of the buying department. This article shows 
how a system of self-balancing ledgers can facilitate the com 


the pottery manufacturer's 

financial books and accounts are 
being balanced at the termination of 
the working year or other period, 
many complicated problems usually 
arise before it is possible to view the 
results true perspective, but ex- 
perience has proved that comparatively 
little difficulty will be experienced in 
drafting the final accounts and balance 
sheet if a system of self-balancing 
ledgers is maintained The adoption of 
the self-balancing principle reduces to 
4 minimum the danger of errors and 
irregularities in the plant and personal 
ledgers and enables any necessary 
adjustments to be made before the 
periodical audit, and in order to avoid 
the necessity of checking a large 
number of accounts at the stocktaking 
date it is advisable to balance each 
ledger at the end of each month, and 
to do this the individual items entered 
in the subsidiary books would have to 
be suitably summarised. 

Although the purchases journal, 
sales book and credit books can be 
entered up in the usual way, two addi- 
tional columns should be ruled in the 
general cash book, one on the debit 
side and the other on the credit side, 
the former being headed “Sales 
Ledger” and the latter “Purchase 


pilation of the final accounts and balance sheet 


Ledger.” A monthly summary of the 
items recorded in the purchases journal 
and the sales and credit books can be 
readily made, and as the total of the 
items representing purchases of plant 
and materials will be posted in indi- 
vidual amounts to the credit side ot 
the respective personal accounts kept 
in the purchases or bought ledger, the 
total should be recorded on the debit 
side of a reconciliation account opened 
in the same ledger. In like manner, 
as the individual items entered in the 
sules book will have been posted to the 
debit side of the particular persona! 
accounts kept in the sales or customers’ 
ledger, the monthly total of these items 
should be credited to a reconciliation 
account opened in that ledger. 

If all the items recorded in the pur 
chases credit book or returns outwards 
book (or in the end section of the 
purchases journal, as the case may be) 
nave been posted to the debit side of 
accounts kept in the purchases ledger, 
the total of these items should be 
entered on the credit side of the Pur- 
chases Ledger Reconciliation Account 
On the debit side of this account will 
be shown the balance brought forward 
from the previous month, this being 
the total of the purchases ledger 
balances outstanding as at the begin 
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ning of the month; also the monthly 
total of the items as posted from the 
purchases journal to the credit side of 
the various personal accounts, and the 
total of any items credited from other 
ledgers; while on the credit side of the 
reconciliation should appear the total 
amount of cash paid to creditors, the 
discounts obtained respect of 
the prompt settlement of accounts, and 
any transfers from other ledgers. The 
cash item should agree with the total 
of the cash book entries posted to the 
debit side of ledger accounts during 
the month. and the amount by which 
the total of the debit entries made in 
the reconciliation account exceeds the 
total of the credit) entries should 
exactly correspond with the aggregate 
balances outstanding as at the end ol 
the month. 

If the cash book has not been ruled 
by the printer in a manner that would 
facilitate the separate balancing of the 
ledgers, an analysis should be made 
of the receipts and payments tn order 
to determine the totals of the items 
posted to the different ledgers. In this 
connection, the constant transfer of 


accounts from one part of the [edger 


to another can be avoided by the use 
ol perpetual ledgers consisting of loose 
sheets bound in a book file, or loose 
cards kept in a cabinet or drawer. 
These ledgers are now being used 
extensively by master potters as they 
allow either alphabetical or numerical 
arrangement or a combination of the 
two, and in addition to avoiding the 
frequent opening of new accoun's 
there are no blanks to turn over, the 
utilisation of a division for “Closed 
Accounts” ensuring that only current 
accounts are handled. Each personal 
account) always occupies the same 
position and consequently the monthly 
or other periodical statements of 
accecunt can be much more readily 
checked. 

When the balance of a reconciliation 
account differs from the total of the 
outstanding ledger balances, the mal- 
adjustment may be due to one or more 
original items having been posted more 
than once, or an amount may have 
been posted to the wrong side of an 
account, or it may be due to an in- 
correct casting of the figures recorded 
in a subsidiary book. As a rule it ts 
not advisable to spend much time in 
looking tor an error of a particular 
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amount as unless the figure is an 
unusual one it would probably be very 
difficult to “spot™; it is better to check 
over that section of the book-keeping 
in Which the discrepancy has arisen. 

The accuracy of prices charged by 
suppliers and buying agents should be 
ensured and the figures ticked off on 
the various invoices debiting 
documents, the senders being immedi- 
ately notified of any errors, and full 
advantage should be taken of all dis- 
counts and rebates allowed for pay- 
ment within stipulated or recognised 
periods. Potters can sometimes convert 
a financial loss into a net profit by 
setting accounts promptly and thereby 
securing maximum discounts and 
allowances. 


Guard-book Method 


In regard to the compilation of sup- 
pliers’ accounts, some pottery manu- 
facturers who are compelled to write 
up their books with little or no clerical 
assistance have adopted a method 
which enables each invoice and debit 
note to be referred to with the mint- 
mum of trouble and delay. As soon 
as the details have been checked and 
the invoice passed for payment, the 
form is neatly tolded and endorsed on 
the back with the date. the name of 
the supplier or agent and the net cost 
price, the folded document being then 
pasted into a guard-book and_ the 
amount extended into a money column 
ruled down the right-hand margin. 
The invoiced cost prices of materials 
and equipment can then be posted 
direct to the credit side of the respec- 
tive personal accounts kept in_ the 
purchases ledger, and the monthly 
totals debited to purchases account, 
but when this method is adopted 
special care is called for to differen- 
nate between ordinary trade purchases 
and manufacturing assets, the cost of 
the latter being debited to an account 
or accounts opened private 
ledger. A separate book should be 
used for recording the amounts shown 
on credit notes received from suppliers, 
and these forms should be placed on 
a separate file. All invoices rendered 
by creditors should be preserved for 
future reference, and when invoices 
are passed through an invoice book 
the page of the latter should be 
inserted on each form. 
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— now a high-performance 
moler insulating brick at — 


Improved methods of manufacture enable us to offer the finest quality MOLER 
INSULATING BRICKS at substantially reduced cost. For all duties up to 850 C. our 
KIMOLO INSULATING BRICKS are unsurpassed and by their use you achieve a 
required degree of insulation at lower cost than ever before. 

ADEQUATE CRUSHING STRENGTH ¢ IMMEDIATE 
AVAILABILITY FROM STOCK. Send today for descriptive Catalogue 
giving full stock range to :— 

CELLACTITE & BRITISH URALITE LTD., 

34 Whitehall Place, Gravesend, Kent. 


*Phone Gravesend (6 lines). Wires: Cellactite, Gravesend. 


BUILDING EXHIBITION—OLYMPIA 
We are exhibiting at STAND No. 245 chet YNSULATIN t 
Row L, Grand Hall i 


Make sure to see the Demonstration of the application of 
Nuralite—the new roofing material,on STAND No. 2489 
Row L, Grand Hall. 


CELLACTITE BUILDING PRODUCTS :— CELLACTITE + KIMOLO (MOLER) PARTITION BLOCKS 
C & INSULATING BRICKS NURALITE NON-METALLIC ROOFING MATERIAL * KIMOLOBOARD 
URASTONE FLUES & DUCTING 


TAS/CL.445 
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UPSALA-EKEBY 


"THE ancient Cathedral town of Uppsala in Sweden is not alone 
celebrated for tts cuitural and historic treasures. As long ago 
as the eleventh century clay pits were being worked at U psala- 
Lkheby, four kilometres from the town, and brick-makine was 
carried on there in the twelfth century. 
In 1886 @ pottery was founded close by the clay beds and today 
is a flourishing industry 
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the first sight of Ekeby, the 
visitor's preconceptions of a pottery 
Gone are the old picturesque 


A! 

vanish. 
but sooty beehive kilns, the last went 


1948, and in their place slender 
shafts rise above modern buildings 
dating mainly from 1951 when the 
plant was altered and extended. Power 
is derived from electricity and coke, 
and the buildings siand clean and 
bright amid a rural landscape. 

The site was formerly a farm, much 
of which is still worked, and the pro- 
duce either consumed by the staff or 
sold on the market. Senior executives 
and administrative staff are housed in 
adjacent villas among woodlands, and 
the wide Uppsala Plain stretches smil- 
ingly to the horizon. It looked an 
ideal place to work and live in. 

The clay is not deep down. At a 
depth of only two metres a fine red 
burning clay is reached, and beneath 
it a yellow burning clay ts found. 
These deposits from the Glacial Age 
are nowhere deeper than between 25- 
30 metres, and are the largest in 
Sweden. Twenty-thousand tons of 
clay are excavated annually, and 60 


in 
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tons are converted daily in the factory 

The clay is dug in the autumn and 
prepared for use in a series of thirty 
slip ponds or basins, where it is left 
to ripen ready for use in the spring, 
since such operations are impossible 
in’ Sweden’s winter period, lasting 
often from October to March. 

Close to the slip basins are several 
drying houses equipped with a line ot 
ventilating ducts set close to the floor, 
in which the clay is placed for storing 
when too moist. The moisture content 
of the clay used for tiles must average 
between 7-8 per cent. 

The manufacturing precess would 
seem to follow general practice. The 
slip is first mixed in ball-mills to the 
finest grade, and is then pumped to the 
filter presses. In this plant use is made 
of nylon filter cloths in preference to 
those of cotton, which require renewal 
every five to six months. These nylon 
cloths have been in use for three 
vears now, and are still perfectly 
sound. 

At Upsala-Ekeby they manufacture 
their own glazes, using oil-heated fur 
naces. A special test furnace is em 
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ployed to achieve the correct degree 
of glaze required. The large quanti 
ties of tin and lead once used in glaz- 
ing have largely been substituted by 
boric acid. 

Since 75 per cent. of the output of 
the factory is wall tiles, the glaze is a 
most vital part of the operations. Lead, 
felspar, quartz, etc.. go to its making, 
and the resulting product must con- 
form to the very precise standards 
required. 

The fully automatic tile presses of 
both German and British manufacture, 
working at a pressure of 400 kg. per 
sq. cm., achieve an output of 6-8,000 
pieces each, making a combined output 
of 150,000 pieces per day. Powdered 
clay with a moisture content of 7-8 per 
cent, 1s fed from silos down to each 
machine where the tiles are removed 
by hand. Where round-edged tiles are 
in production, a second operative to 
the left of the machine minder takes 
each tile and rubs the rounded edge 
briskly once up and down on an abra- 
sive surface before racking. Men and 
women operatives are employed at 


these machines, both as minders and 
assistants. 

The racked tiles are conveyed by rail 
to the continuous double electric kilns 
for firing at a temperature of 960° C. 
for 70 nours. After firing they are 
removed manually and placed singly 
on to a travelling band, passing under 
a trip hammer before which an inspec- 
tor sits listening for faults, and remov- 
ing those not up to standard. A fittle 
to his rignt and facing him, a woman 
operative guides the tiles along a con- 
veyor to an abrasive band which trims 
two edges. They pass on, to be turned 
90° by a cant-wise stop and the other 
two edges are trimmed. 

The tiles are then heated by hot air. 
are water sprayed, and pass through a 
continuous-feed glazing machine, emerg- 
ing to have the glaze scraped from the 
edges by thin blades in a double opera- 
tion as before. And so to the racks for 
a second firing in the tunnel kilns or 
in special push ovens which deal with 
8,500 tiles each day, working in three 
shifts. 

Upsala-Ekeby tiles are well known 
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in Scandinavia where extensive use ol 
them is made in hospitals, notably at 
the new ultra-modern and = massive 
Sodersjukhuset in Stockholm, in’ the 
new underground stations in Stock- 
holm, in breweries, bulk food stores, 
pcewer stations, and car-washing halls. 
Certain weaving mills have also made 
use of these tiles for walls and floors. 

The tiles are finally packed forty- 
four tiles to a pack which equals | sq. 
metre in area. The annual output is 
45,000,000. tiles. 

But tiles are not the exclusive pro- 
duct at Ekeby. Fully one-third of the 
output of this modern plant is con- 
cerned with art pottery and decorative 
wall tiles. Even the humble flower 
pot here assumes a delightful and 
practical shape, being made in a 


variety of sizes, and finished in glazes 
of those clear pastel blues, yellows and 
greens seen everywhere in 


Sweden. 


Some are decorated with lustrous fish- 
scale patterns as a variation, 

Economy in space when loading on 
to the cars or wagons of fire-brick 
ready for the ovens is secured by the 
use of stilts made at Stoke-on-Trent, 
smaller pots being inserted inside larger 
ones. The standard of decorative ware 
is very high. 

The company is fortunate in having 
secured the services of several artists 
of great merit, such names as Sven 
Erik Skawonius, chief designer, Arthur 
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Ingrid Atterberg, Anna 
(now deceased), and Mari 
Hjordis Oldfors and 

Here well-lighted 
ateliers, these artists are allowed to 
give rein to their creative inspirations, 
the results of which are revealed in the 
variety of designs and colourings in 
the workshops. We talked briefly with 
Mari Simmulson, an Estonian artist, 
who had trained also in Germany. In 
her atelier, with colourful flowers rival- 
ling the glowing colours of her current 
creations, she told us that she has 
here found complete satisfaction in 
her work. Her designs have an Eastern 
tendency, something of the Caucasus 
we suggested, and were not surprised 
to learn that her ancestors came from 
Turkey. 

In an adjacent studio an Indian lady 
creates designs evocative of her home- 
land, with fanciful touches of a more 
Western culture. 

We visited the showroom filled with 
the creations of these and other artists. 
From this wide and beautiful range, 
outstanding as it is, certain pieces 
remain in the memory. 

A huge wall fresco by Vicke Lind 
strand, a saga of the potter's craft 


Lisa 


Percy, 
Thomson 
Simmulson;: 

Mannerheim. 


down the ages: a great vase by the 
same artist, inspired by visit’ to 
Harlem in New York. Dishes and 


vases by Mari Simmulson, the glowing 
splashes of colour and unconventional 
lines revealing her inherited talent: 
food for thought here on the far- 
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Tile-making machines at Upsala-Ekeby 


reaching influences of heredity. 

All these creations have necessarily 
to become part of the general produc- 
tion of the factory, and other hands 
must be entrusted with the interpreta- 
tion of their ideas. 

The master designs go to the 
throwers, they are all men, under 
whose skilful and sensitive fingers a 
mass of clay grows into something 
owing much to the artist but revealing 
in its final shape the characteristics of 
the hand that formed it. 

Some sixty throwers are employed, 
out of a total force of 700 workpeople. 
They range from lads learning to con- 
trol the spinning masses to artists of 
many years’ experience. Some ol 
them come from foreign Jands. 

Here in the long sunny workroom 
hand and brain are wedded to create 
something beautiful and practical. 
Once again we saw the grey inert mass 
of clay take shape and grow into an 
object of fragile beauty, which will 
ultimately find place in shop 
window in Uppsala, in Kiruna beyond 
the Arctic Circle, or in the U.S.A. 

It is a miracle which never ceases to 
inspire, as it has done for countless 
ages. The old-style throwing wheel 


has gone, one elderly worker alone 
remains with experience of footwork; 
today, all are powered electrically. 

The decoration of the pieces is a 
further link in this inspiring chain. 
The motifs, pricked out on_ black 
paper, iorm the vehicle for reproduc- 
tion, and girls sit under daylight lamps 
carefully scraping away those parts of 
the glaze not required in the final 
pattern. The bodies are then decorated 
by hand and proceed to the kilns. The 
result is closely akin to the original 
conception, yet reveals in a_ knife 
stroke, or a touch of the brush, that 
something wholly individual which is 
a hand-made product worthy to bear 
the seal U-E, 

Naturally, where manifolding is pos- 
sible, such as in the production of 
dishes or other household ware, moulds 
are resorted to. But even here the 
individual is discerned, and a careful 
inspection of the wares reveals that 
diversity in decoration which rescues 
them from any taint of uniformity. 

The management at Ekeby is a pro- 
gressive one. In 1923 the firm installed 
the first continuous tunnel kiln in 
Scandinavia, and today has a total of 
thirty kilns working, the largest of 
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which is 82 metres (270 ft.) long. 
Others are 60 metres (197 ft.) in length. 
The buying manager, Mr. Carl Monie, 
by whose courtesy we were shown over 
the plant, revealed that the health of 
the staff is a prime consideration, and 
that regular medical inspection is 
carried out. Silicosis is entirely absent 
trom Ekeby, since the peculiar texture 
of the clay and the type of product 
obviate the need for extensive use of 
silicates 

As with most major enterprises in 
Sweden, the social welfare of the 
workers 1s considered. A large dining- 
room in a woodland setting is provided 
where excellent meals are served. There 


| EFORE I outline the principles of 

motion study we should have fixed 
in Our mind some form of definition as 
to what it means, and to what its 
objectives are. 

Motion study is simply a scientific 
investigation of human movements 
and of the tools, equipments and mate- 
rials used in the performance of any 
process or operation. 

Its objects are: 

To find the most efficient and 
economical method of doing a job. 

To minimise the effort and to reduce 
the fatigue. 

To provide the best working condi- 
tions. 

To standardise the jobs. 

To provide a means of recording the 
job done for future reference. 

With these objects in mind we can 
pass on to the application of the prin- 
ciples of motion study. 

There are seven accepted basic prin- 
ciples used. First and foremost we 
have minimum movement. 


A talk given on the 21st September, 
1953. to the Stoke and Hanley Branch, 
British Pottery Managers’ and Officials’ 
Association, 


Application of Motion 
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is also a swimming pool and recrea- 
tional facilities. 

Ekeby controls some ten enterprises, 
of which three are ceramic plants. 
There is Upsala-Ekeby, making wall 
tiles and art pottery, Gefle Porslins- 
fabrik manufacturing English style 
earthenware, and Karlskrona Porslins- 
fabrik making Continental china. AB 
Syntes, Nol, is a chemical works, the 
remainder specialise in building mate- 
rials. The Upsala-Ekeby concern is 
under the management of Director Nils 
V. Sterner. At this well-sited factory at 
the edge of the open countryside, there 
is an impression of people relaxed and 
happy in their creative tasks. 


One of the most obvious means of 
saving time and effort is, when ever 
possible, to reduce the distance which 
a worker has to reach for the articles 
he is handling. Apart from its effect 
on the workers comfort such reduc- 
tion is frequently a means of increas- 
ing output; yet it seldom receives the 
attention it deserves. 

In any constructional job a worker 
must necessarily reach out his hands 
for tools and materials hundreds ot 
times a day. If these can be brought 
nearer to him by a rearrangement ot 
the articles themselves, a great deal 
may be done to relieve strain and to 
save time. This end can be achieved 
by arranging the tools and materials 
before the operator in crescent- 
shaped form, perhaps crescent-shaped 
Shelves to replace straight ones, by 
altering the height of the bench or by 
raising the back part of it. 

The greater the reach the greater in 
proportion is the muscular strain in- 
volved. It is towards the end of a 
working day that these little extra 
efforts repeated time and again begin 
to have their ill effect 

The arrangement of equipment con- 
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cerns the worker's physical rather than 
his mental well-being, but the know- 
ledge on every Occasion, Just where to 
put his hand on any article is a matter 
of far greater significance for him, 
than the distance through which his 
hands or body has to travel for it. 
The more repetitive the work 1s the 
more important this becomes. 

If a worker is interrupted say twice 
a day, 10 min. each time, searching for 
some tool, or whatever it may be, he 
obviously loses time, but what is more 
important, he loses his temper also. 

If this 20 min. of his time ts lost in 
the sum total of many small delays the 
results will be far more serious so far 
as he is concerned. The breaking ot 
his smooth working action will un- 
doubtedly impair his efficiency. 

To the best of his ability the worker 
generally arranges his equipment in a 
way to suit himself; but he needs some 
assistance, and that is not always forth- 
coming. The tools and materials used 
need shelves, tool racks. pigeon holes 
and drawers, probably with partitions, 
in order that they can be kept in cer- 
tain places. These matters have to be 


first thought out carefully and experi- 


mented with before standardising and 
fixing permanently. 

Secondly, we have symmetrical move- 
ment. The operator’s left hand should 
be used only for movements on the 
left side of the body, and the right 
hand for movements on the right side. 
This eliminates the muscular exertion 
involved in twisting the body when 
either hand ts used to pick up parts 
from the opposite side. Whenever 
possible this fact) should be taken 
advantage of. 

Symmetrical movement brings us to 
the third) principle, that of simul- 
taneous movement. As far as possible 
both arms should move in conjunction 
with each other to produce a balanced 
state of the body. 

We should also aim at producing a 
rhythm in the cycle of movements. 
Successive movements should pass 
easily from one to the other. It is 
advisable to employ the method of 
“slow but sure” when applying the idea 
of rhythmical movement. A rhythm 
in the movement is of great advantage 
to the operator when learning a new 
method, and for that matter also during 
continued application. 

Natural movements should be 


allowed to flourish. An unnatural move- 
ment should not be introduced to 
comply with any of the previous prin- 
ciples. Some natural movements are 
too often neglected, sucn as the inde- 
pendent use of the third and fourth 
fingers to hold a part in the palm ol 
the hand while the thumb and remain- 
ing two fingers are carrying out an 
operation. 

The sixth accepted principle is that 
of encouraging habitual movements 
which an operator may have acquired. 
However, some undesirable habitual 
movements may be encountered which 
will probably prove difficult to elimi- 
nate. 

Last, but certainly not least, a con- 
tinuous curved movement is preferred 
to sudden changing straight line move- 
ments. The use of a curved path 
permits the muscles to relax in part of 
their journey, whereas they are con- 
tinually in a state of tension when ex- 
periencing sudden change in direction. 
It must be remembered also that every 
change in the direction involves extra 
time and effort. 

Before we attempt to apply any of 
these principles to a job, a careful 
study of the surrounding working con- 
ditions should be made. Far too often 
this angle is neglected with drastic 
results. 

Benches should be at about 33-34 in. 
high for general use, but the height 
should be selected above or below that 
level to suit the job. Where possible, 
the set-up should be made suitable for 
working sitting down or standing. Foot 
rests should be made available for 
sitting down jobs, of ample width and 
depth for the feet. Where a foot pedal 
is used a rest should be made so that 
the transfer from pedal to rest can be 
done smoothly. 

Chairs should be made with adjust- 
able back rests, whenever the job per- 
mits. Revolving chairs should only 
be used when the job requires it. In 
the case of a standing worker a captive 
seat provided under the bench can 
prove helpful. 

Lighting should be so arranged to 
give ample brightness on the work 
place with the elimination of glare and 
the avoidance of heavy shadows. 

Glare can be avoided by placing the 
lights well above eye level with ade- 
quate shades to cut off the direct rays. 

All departments should make a 
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general rule of keeping lighting systems 


well cleaned, for an accumulation ot 
dust over a number of weeks can cause 
a high percentage of loss. Not only 
does inadequate lighting cause bad 
qualitv. of work, it) increases the 
number of accidents. 

Attention should be paid to heating 
in the workshop. The general accepted 
minimum temperature tor comfortable 
working is about 60° This applies 
where there is a fair amount of move- 
ment and physical effort involved in 
the work. The type of heater which 
includes a small fan is of great use, as 
this circulates the warm air, giving a 


more uniform. distribution of heat 
throughout. 
Ventilation should be such that tt 


provides an adequate number of 
changes of air per hour without creat- 
ing a feeling of draught. The numbers 
of air changes will vary considerab!y 
according to the type of work and the 
conditions of the workshop. 

Although it 1s impossible to eliminate 
noise completely in our own industry, 
attention should be paid to this factor 
wherever possible. Very little evidence 
is forthcoming to prove that noise im- 
pairs efficiency, but it certainly has an 
adverse effect on energy, especially 
when it 1s of an intermittent nature as 
opposed to continuous. 

Little or no attention seems to be 
paid to the surrounding colours in 
industry. Generally, light shades should 
be favoured as these are accepted as 
being restful. 

Having satisfied ourselves that we 
have attained the best working condt- 
tions according to the circumstances 
we can then pass on to the actual 
investigation of the job itself. 

Job investigation can te split’ up 
into three different) methods, which 
are all directly connected with each 
other. 

For jobs consisting of simple opera 
tions and for the determination of the 
best positions of tools and materials 
the basic principles of movement study 
can be applied directly. The job should 
be accurately time studied in its origi- 
nal form, then after improvements 
have been made to conferm = with 


motion study principles, time studied 
again to provide a comparison between 
the two methods. 

In jobs which are more intricate. and 
thoughts are not immediately obvious, 
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a More systematic method of investi- 
gation is required. Processed charts 
can be used to record movements otf 
jobs and human movements in doing 
the jobs. This method ts particulary 
useful when installing new equipment 
or altering the layout of a shop. To 
Start with we should study the job 
caretully and record every operation 
that takes place. This is best done by 
means of a type of shorthand. Symbols 
can be used to represent) particular 
operations so that the sequence ol 
events can be easily followed. 
Having completed the chart for 
the job in mind we should make 
a detailed analysis of it and begin to 
build up a new methad, if necessary, 
on paper. 

During the examination of the chart 
Wwe must remember that we want to 
eliminate any unnecessary effort and to 
reduce effort to minimum. 

We should ask ourselves whether the 
operation is essential —if not, can we 
eliminate it in any wav?) Can any ot 
the operations be simpiitied by apply- 
ing the basic principles of motion 
study? Can the work be reduced by 
carrying out the operations in a dit- 
ferent order? Can we in any way 
combine two Operations into one set 
up to be performed by one person? 

Bearing these points in mind a new 
method can be organised on paper. 
Consultation should take place with 
the supervisor of the department con- 
cerned to be assured that quélity of 
the ware will not suller by the pro- 
posed new arrangements. Not until 
all the details have been finalised can 
we go ahead with our improved 
method with any degree of certainty. 
One mistake in the planning could up- 
set the whole of the following sequence, 


and time, effort and money would 
nave been wasted. 
When the workers have become 


thoroughly conversant with the new 
method, it is useful to time study the 
whole Job as a comparison with the 
only satisfy yourself 
that the effort has been worth white. 
Sometimes the movements of prac- 
tised workers are much too fast for an 
observer to note many of the essential 
facts. In cases such as these and in 
jobs which produce extra large quanti- 
ties the use of motion photography is 
advocated. It is well to mention whilst 
on the subject of photography that 
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sull photographs produce much useful 
information. A few photographs taken 
from various view points of a work- 
shop before investigation are a great 
help when arranging a new layout of 
the shop. Photographs of the position 
ing of tools and fixtures are also use- 
ful for future reference. 


Moving Pictures for Instruction 


The use of moving pictures are in- 
valuable when instructing new persons 
ona job. The films can be taken at 
normal speed and then reduced when 
projecting on to a screen. [It enables 
us to see clearly the movements in an 
operation which probably could not 
be performed slowly by an operator 
for the purpose of demonstration, Very 
often a worker uses different move 
ments when operating at slow speeds 
than he would under normal conditions. 

Even with the use of moving pictures 
it is Sometimes difficult to visualise tne 
movements needed. To overcome this 
the chronocyclegraph can be used 
This is simply a method of recording 
the path of movement during a cycle 
of work. A photograph ts taken ot 
the operator doing the job, wearing 
lighted flash lamp bulbs on the hand. 
The result of the photograph 1s a white 
line on the picture, tracing out the 
path of movement. 

An even greater improvement on 
this is the use of a stereoskopic 
camera, which when viewed through 
the proper equipment gives a record 
of the path of movement 1n_ three 
dimensions. 

The next step forward is to deter- 
mine the speed at which the hands are 
moving in the path, This is done by 
passing the flash lamp bulbs througa 
a mechanical drive so that they switch 
on and olf in rapid succession. The 
speed-at which the hands are moving 
can then be determined, as the 
number of flashes per minute are 
known. This method also indicates 
Where the hands are accelerating o1 
retarding, because the dashes of light 
would be stretched out when moving 
fast, and vice versa. 

By making the flashes diminish in 
brightness trom beginning to end the 
direction of travel can be seen. The 
dashes on the picture will fade out in 
the direction in which they travel. 

To complete the device it is neces- 


sary to have some means of measuring 
the distance travelled by the hands. 
This can be done by taking a photo- 
graph of a black sheet with 3-4-in. 
Squares On it in the same plane as the 
job to be studied. Then this can be 
re-exposed with the actual photograph- 
ing of the job. In this way a square 
network of Known dimensions appears 
on the photograph of the job. From 
this it is easy to determine the distance 
travelled. 

It is well to remember that the 
photographic method should only be 
used in fast moving jobs, and only 
then if satisfactory results carnot be 
obtained from any of the other methods 
of investigation, 


Ridiculous Extremes 

The usefulness of photography in 
motion study has been put to ridicu- 
lous extremes in some cases, as in 
micro-motion photography. A. gentle- 
man by the name of Gilbrcti started 
the ball rolling by trying to measure 
the time taken for such things as grasp- 
ing an article, the mental process of 
locating an article, the process of get- 
ting a tool in the correct position for 
use, of letting go of an article. These 
processes take very litthe more ume than 
‘002 min. and the value of the know- 
ledge of them to me seems negligible 
It costs more to investigate by such 
method than it is really worth in the 
end, 

Foo many managers insist that there 
is One best way of doing a Job. But 
what is the one best way for one 
worker does not always mean it is the 
best for another. No two people are 
alike either in physical attributes or 
mental. 

It can probably be said that there is 
one best way as far as layout of shops. 
tools and materials are concerned, but 
the movements of workers should be 
guided by the general principles 
according to his adaptabilities. 

If the co-operation of workers could 
be gained, knowing that motion study 
could help them as well as the manu- 
facturers, | am sure that a lot could 
be done for our industry in this way. 
Unfortunately a great deal of harm 
has been done to the prestige of 
motion study in the past by manufac- 
turers using motion study to increase 
production without a suitable adjust- 
ment in wages. 
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"TERE are two basic methods of 

manufacturing hollow or shaped 
glassware pressing and blowing. Both 
follow the traditional manual methods 
of making glass articles although, of 
course, most modern production ot 
this nature is done by automatic or 
semi-automatic machines. It 1s interest- 
ing to note, however, that the original 
method of making hollow glassware 
was by casting or modelling the glass 
around a destructible core, such as 
sand, formed on the end of a metal 
rod. Blowing as a method of producing 
hollow articles came very much later: 
and pressing later still. 

In modern production practice blown 
glassware and pressed glassware are 
normally considered as distinct from 
one another, although the two methods 
do overlap to a certain extent. For 
example. certain types of blown glass- 
ware are actually the result of com- 
bined pressing and blowing actions, 
although still referred to as “blown” 
work. The majority of blown glass- 


ware requires a final finishing opera- 
tion to trim off the top or neck whilst 
pressed ware is normally finished in 
The alter- 


the one pressing operation. 
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native methods of manufacture can 
then be considered under separate 
headings, viz. : 

Blown glassware. Paste mould 


ware: pressed and blown ware; manuai 
or hot-iron moulding. 

Pressed glassware.—Block (plain) 
mould pressing: split mould pressing. 

In paste mould blowing (Fig. 1.) the 
blowpipe loaded with a gob of semi- 
molten glass is lowered into a shaped 
mould and the blank subsequently 
blown out against the walls of the 
mould. The method ts applicable to 
either manual of machine operation 

To obtain as fine a surface finish as 
possible the inside surfaces of the 


moulds are lined or coated with a 
suitable paste which is kept wet 
throughout the operation, This pro- 


vides a steam layer separating the 
actual glass envelope and the mould 
walls. enabling the glass to be rotated 
as it is blown. The result is a gloss, 
or polished surface, produced on the 
resulting blown product. 

Fumblers, beakers, light) bulb en- 
velopes, flasks, ete., are typical articles 
produced by paste mould blowing. 
For machine operation the method 
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becomes particularly economic on long 
runs, and for the smaller sizes of pieces. 
Any article of this nature over about 
1 Ib. in weight would normally be pro- 
duced by manual operation up to a 
nominal limit of, say, 35-40 Ib. The 
normal range of physical dimensions 1s 
from 3-10 in. long and a maximum 
height: diameter ratio ranging trom 
1S:1-3:1 for machine production: 
and height 3-30 in. and height : diameter 
ratio between 3: 1 and 10:1 for manual 
operation. Manual operation is also 
somewhat more flexible as regards the 
permissible ratio of the neck diameter 


to the body diameter, with a maximum 
value of about 1:5, as compared with 
1:3 for macaine production. Also 
somewhat sharper radii can be blown 
in at corners, if required. 

The nominal range of wall thickness 
produced by paste mould blowing is 
0:06-0:07 inches for thin-walled stock 
and in. heavy-walled stock 
(machine) or 0-1-0°25 in. heavy-walled 
stock (manual). Tolerance on wall 
thickness is of the order of plus or 
minus One-third in all cases. Some 
further comparative data are sum- 
marised in the accompanying Tables 


‘A 
one RING NECK 
FORMED 
PLUG 
& 
| 
| 
GY Wh ZZ 
4 
i 
| 
‘ 
372 


CERAMICS 


NOMINAL DESIGN) LIMITATIONS® 


Mian Max. Max. Max Wall Uin. 
dia. height hody dia. weleht thickness Corner 
Method (width) (depth) neck dia in, Radi 


wn. 


Blowing (paste 


mould) (manual) 


(machine) 


Press-and-blow 


(machine) 


Hot-iron mould 


(manual) 


Press mould 


(manual) 24 12 20 
depending 


(machine) 18 12 10) on size 


mould 


(manual) 
(machine) 24 
ased on data supplied by the Corning Glass Works, U.S.A. 
APPROXIMATE (HEIGHT) DIAMETER (WibiH) Rabits 
Diameter sizes 
1-3 an 3-S in. 8-7 in. 7-100n 10-20 in 
Press mould (manual) 1:1 | 2.21 
(machine) 
MEINIMUEM Economic) PRODUCTION RUNS 
Nominal sizes applicable to manual forming 
Small Medium Large 
(8 oz.) (8-10 7h.) (20-30 /h.) 
— Paste moulding 1.000 380) 0 
Hot-iron mould 2,000 
Press moulding 1,200 800) SOO 
Font moulding 1.000 S00 
+ Paste moulding 100,000 75,000 
Press-and-blow moulding 150,000 100,000) $0,000 
Press moulding 50,000 35,000 25.000 
Font moulding $0,000 25,000 
Small Medium Large 
(2-4 (1 lh.) (3-5 /h.) 


Nominal sizes applicable to machine forming 


Based on data supplied by Corning Glass Works, U.S.A 


4 


3 16-10 Dia. / 5 
1? 6:1 3-4 06-18 in 
35 Dia. 10 
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Production of holloware press- 
ing and blowing ts essentially a machine 
operation, The gob is loaded into a 
press mould and the neck shaped and 
sized, after which the blank 1s trans- 
ferred to a second mould and blown 
to final shape. (Fig. 2.) The resulting 
product is complete and requires no 
further finishing (unlike paste mould 
blowing where the neck or top has to 
be trimmed after removal from the 
mould). 

One of the main advantages of press- 
and-blow production ts that the shape 
of the article does not have to be 
circular or symmetrical. Also screw 
threads, etc., can be formed on the 
neck, lettering or graduations embossed 
or formed on the walls, and so on. The 
surface finish, on the other hand, ts 
not as smooth as produced by the 
rotating action of the first method. 

To be economic, fairly large produc- 
tion runs are required —of the order of 
150,000 minimum for small articles 
(say up to 2 in. dia., 2-3 in. long and 
weighing up to 3.0z.); 100,000 minimum 
for somewhat larger articles (2-4 in. 
dia, 3-6 in. long and up to | tb. in 
weight): and 50,000 minimum for large 
articles. Normal maximum limits are 
diameter 6 in., height 12 in. and weight 
3-3! Ih. 

Shapes best suited to press-and-blow 
production are those which tall into 
the following general specification. 
Height: diameter ratio should be of the 
order of 3:1. Neck: diameter ratio 
should be between 1:3 and 1:6. The 
ratio of the length to the diameter or 
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approximate to 2:1. 
Tolerances on wall thickness may be 
held to about plus or minus one- 
quarter, with actual thicknesses similar 
to the first production method 
described. 

Larger pieces of non-circular section 
are normally made by hand methods 
in a plain or “hot-iron” mould (Fig. 3). 
Circular pieces may also be formed by 
this method where raised lettering, etc.. 
is required, since the work 1s not 
rotated in the mould. The full size 
ranges possible by this method are 
essentially similar to those described 
for manual paste mould blowing. 

In tne over-all picture, therefore, 
considering both production costs and 
production techniques available for 
blown glassware, minimum production 
runs for alternative (manual or 
machine) methods are roughly : 

Manual operation..-Paste mould: 
1,000 for small articles (8 0z.); 400 for 
medium articles (10 Ib.): 50 for large 
articles (40 “Hot-iron” mould: 
2,000 for small articles: 750 for medium 
articles: 50 for targe articles. 

Machine operation..-Paste mould: 
100,000 for small articles (4 0z.); 75,000 
for other — sizes. Press-and-blow : 
150,000) for small articles (3 02z.): 
100,000) for medium articles (1 Ib.); 
50.000 for large articles. 

The figures in brackets refer to 
rough size limits (in terms of weight of 
glass) in the categories listed. 

Allied to these figures, the limitations 
of the alternative methods must be 
considered, viz. : 
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Paste moulding.— Applicable only to 
smooth circular sections: necking 
operation required. 

Press-and-blow. 
finish. 

“Hot-iron” mould. —Interior surface 
finish: necking Operation required. 

Either of the latter two methods are 
capable of accommodating asymmetric 
shapes, providing raised lettering, etc., 
whilst the press-and-blow method also 
enables screw threads, etc., to be 
formed on the neck of bottles or jars. 
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FIG4 


The somewhat greater flexibility of 
manual production as regards dimen 
sional limits may also be of significance. 

The second basic production method 
is pressing. This is capable of produc- 
ing a wide variety of shapes and sizes 
in a finished state in a single operation. 
Both manual and machine methods 
may be employed, the governing factor 
usually being the production run re- 
quired. There is less variation in the 
maximum sizes which can be produced 
manually or by machine, but a marked 
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superiority shown by automatic pro- 
duction in the smallest sizes. 

In general, the moulds used take one 
of two torms —a solid or split mould. 
The charge or gob of molten glass ts 
introduced into the mould and then 
pressed into shape with a plunger fitted 
with a ring. The function of the ring 
is to clamp dewn on top of the mould 
and torm the lip or rim Gf required). 


Normally, there 1s provision. for 


any excess glass to escape and so the 
mass of the charge must be caretully 
Ihe plunger wil! tend to 


contrelled 
travel down into the mould until the 
glass is forced up around the walls of 
the mould, tight against the rim, pre- 
venting any further movement of the 
plunger, If the charge ts in excess ot 
or deficient from that required then 
the bottom of the resulting article will 
either be excessively thick or excessivels 
thin 

Piain moulds (Fig. 4) are the simplest 
and cheapest for the production of 
pressed ware and are sunable for a 
variety of shapes which can be with- 
drawn readily atter forming. A slight 
taper on the walls is desirable for easy 
removal. Split moulds are used tor 
shapes which could not otherwise be 
withdrawn after moulding (Fig 5), tn 
which the mould is hinged to open tor 
removing the finished piece. The actual 
pressing operation is the same in either 
case. About the only noticeable dif- 
ference in tne finished product, apart 
from the typical shapes. is the presence 
of a certain amount of flash correspond- 
ing to the mould parting lines on a pro- 
duct made in a split mould. No article 
which could be preduced in a_ plain 
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be produced 
the 


mould would normally 
in-a split meuld on account of 
higher cost of the latter. 

Nominal specifications for pressed 
productions differ slightly according to 
Whether the article is preduced manu- 
ally or by machine. Witn manual! 
production a diameter range of from 
1-24 in. represents extreme limits, with 
corresponding weights ranging from 
about 8 oz. to some 20 Ib. Machine 
production limits are roughly 5-18 tn 
and from 2 oz. to 10 Ib. Corresponding 
height: diameter ratios are 1-2: 1 
(manual) and 1: (machine). 
With rectangular-shaped pressings a 
maximum length: width ratio of 2:1 
is normally fixed for manual produc- 
tion and between 1:1 and 1:5: for 
machine production Unlike produc- 
tion by blowing, of course, wall thick- 
ness cun be fixed quite accurately to 
almost any figure required within a 
normal range of between 3) 32 in. and 
in. 

There is a further variation of press- 
ing in which the possibility of varia- 
tions occurring bottom. thickness, 
mentioned earlier, are eliminated by 
allowing the glass to overflow past the 
top of the mould. This method, some- 
times Known as font moulding (Fig. 6) 
is normally restricted to the production 
of solid glass articles of relatively high 
length : diameter ratio, such as stoppers. 
etc. The plunger in this case does not 
extend into the moulded article but acts 
merely as a ram to load the charge 
into the mould cavity. The completed 
pressing subsequently requires necking 
or trimming off to the required length. 
Hollowed articles are also produced by 
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this method, using a suitable core o1 
cores attached either to the mould or 
plunger, or both. 

Nominal size ranges for font- 


moulded pressware are--diameter 
in. {Manual or machine) and weights 
2 oz. up to about 5 Ib. (manual or 
machine). The height of the finisned 
product may range up to 12 in. with 
a very wide range of height: diameter 
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ratios. One of the specific advantages 
of font moulding, incidentally, ts that 
it does permit the moulding of holes 
directiv in the finished work. Holes 
in other types of pressed ware have 
either to be drilled (in which case a 
locating hole or holes tor the drill ts 
usually formed with the pressing) or 
produced by grinding off appropriate 
bosses moulded in with the pressing. 


LATEST DESIGNS IN 
TABLEWARE 


“Round the Table” is the title of an 
exhibition of British tableware which the 
Council of Industrial Design is showing 
at the Tea Centre, Lower Regent Street, 
London, S.W.1, from 28th October to 
20th November. 

The display, devoted to the best current 
designs in British pottery, glass, cutlery, 
ovenware and kitchen equipment, will be 
divided into three groups representing 
breakfast, luncheon, and tea or supper: 
each group will consist of three furnished 
settings showing tables laid with low-. 
medium- and high-priced tableware. 
Other stands will display individual items 
Ihe designer) of the exhibition ts 
Margaret Casson, A.R.I.B.A, 


“THE STORY OF FINE CHINA’ 


At the National Film Theatre, London, 
on the 7th October, 1953, W. T. Cope- 
lund and Sons Ltd.. presented to a 
Selected audience a film entitled The 
Story of Fine China, This was originally 
cenceived as an entertaining as well as 
an instructive means of showing Cope 
land’s agents, and retailers of chinaware 
all over the world, something of the 
Interesting story behind the fine china 


and earthenware which they supply to 
the public 

A sound picture. using colour to great 
effect. it illustrates how trad: 
tional skill and craftsmanship has gone 
into the millions of pieces of Spode china 
which, since the ttme of George TIL, have 
found their way from Stoke-on-Trent into 
the houses of many tunds The film ts 
16 mm., running time 40 minutes. 

Inquiries about the film should be 
addressed to Mathew Crosse and Asso 
clates, 35S York Perrace. London, N.W.1. 


Felephone: Welbeck 3776-7-8 


Exhibitions.—1o Mr. Kenneth Bridges 
managing director of F. W. Bridges and 
Sons our congratulations on the 
celebration of his fortieth anniversary as 
an organiser of trade exhibitions, exhibs 
tions which attract annually thousands of 
home and overseas buyers. The Enginees 
ing. Marine and Welding Exhibition at 
Olympia this year was the twenty-first 
post-war exhibition organised by Mr 
Bridges, and at a Juncheon just before 
the opening he mentioned that the first 
exhibition he personally supervised was 
at Stoke-on-Trent in 1913. He was then 
17 years old. It is a family business fos 
his father began organising exhibitions in 
1896, 


DUST COLLECTION. 


ESTABLISHED 


POTTERIES VENTILATING & HEATING 
COMPANY 


PROPRIETOR—BRITTAIN ADAMS 
FAN ENGINEERING 
including: 
LOW TEMPERATURE DRYING. 
PNEUMATIC CONVEYING 


VENTILATION 
TUNSTALL + STOKE-ON-TRENT 


TELEPHONE: STOKE-ON-TRENT 84205-6 
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CERAMICS 
Correspondence 


NEW INTERMITTENT 
DECORATING KILN 


We were most interested to read 
322 of September 


SIR. 
the recent article (p. 
issue) on what was described as a New 
Intermittent Decorating Kiln. We read 
the technical details with particular in 
terest and noted the apparently consider- 
able amount of work and money which 
has gone into this product. But we 
sought vain for anything essentially 
new or improved. We were a little sur 
prised also to note the limitation of this 
kiln to decorating and noted that develop- 
ment was to go ahead on similar kilns 
for biscuit and ylost. 

The special trolley feature of this kiln 
is now quite old, both in’ single and 
twin chamber arrangements. We built 
our first trolley hearth kiln over twenty 
years ago-—with a hearth 18 in. 36 In. 
und suitable for temperatures to 110070 C. 
Ihe kiln was heated only in the sides (as 
in the recently announced kiln) but it 
embraced the fully insulated hearth and 
door in one unit, with a parallel fit into 
the kiln thus eliminating the probiems 
inherent in hinged and drop down doors. 
In 1932 we built larger models, many 
Kanthal heated, for firing refractories and 
pottery. In 1940 and throughout the war 
we designed and built) several similar 
kilns for use on Royal Navy repair ships 

for heating of castings, etc. By 1945 
we had developed several standard sizes 


for pottery work with the necessary 
speed and temperature indicating (or con- 
trolling) gear to allow their use for all 
phases of work — biscuit, glost, decorating. 
Except tor the very early models, over 
twenty vears ago, we have been distri- 
buting the heating over all faces of the 
chamber (normally except the roof) in- 
cluding the trolley door and floor and 
have been able to arrange the heat dis- 
tribution to acceptable limits without the 
necessity of employing differently rated 
elements. Variation of distribution can be 
achieved, if it is required, by the use of 
the very simple controls. 

All of our several installations have 
been of the single trolley type, but the 
twin chamber has had some popularity. 
We have a further alternative which ts to 
provide a single furnace, but with two 
trolleys and a small turntable fitted in 
the rails. This shows some saving in 
capital outlay, in running cost and in 
floor space while still allowing one 
trolley to be unloaded and repacked 
while the second trolley is being fired. 

We now only list three standard sizes of 
these trolley hearth kilns, but the method 
is now well proven by years of experience 
and use and we continue to build al! of 
various styles in endless variety of special 
sizes in an endeavour to meet the pro- 
duction requirements of users, We felt 
that your readers may be interested in 
this further news of a well-proved method, 
should you have space to publish it. 


F. A. E. WALFORD. 
Director 
for R. M. Catterson-Smith Ltd. 
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would suitably commemorate the Corona 
A CORONATION TRIBUTE Her Majesty and, at the same 


tion of 


FROM SCOTLAND TO time, add to the great prestige which 
the 


these industries already enjoy in 


AMERICA U.S.A. It is perhaps the finest quality 


blend of whisky that has been exported 

Iwo of Britain’s biggest export com- for many years and the initial order for 

modities combine to produce a luxury 30.000 bottles is well on the way to 
consignment which is now on its way to completion. 


America. These are Scotch whisky and The design and manufacture of the 
pottery the form of Coronation unique earthenware bottles was carried 
‘ souvenir bottles containing a special out at the Royal Doulton Potteries at 


blend of spirit which has been maturing Burslem, Each container is specially 
in oak casks for more than twenty-one — fired in order to achieve the desired glaze 
years, and colouring. Metal labels show. the 
The tdea behind this unusual example of | Royal Coat of Arms of the manufacturers 
co-operation in the export field was to and indicate also, that the production is 
produce a whisky and a bottle which in commemoration of the Coronation. 


The Royal Doulton 
flagon specially de- 
signed for the 
Scottish whisky 
consignment which 
is being sent to 
the U.S.A. It 
holds over 26 fi. 
oz. and it is made 
in fine earthen- 
ware which has 
been specially fired 
in order to give a 
particular colour- 
ing effect before 
dipping in a 
coloured glaze. The 
flagon is seen here 
with and without 
its velvet “Coro- 
nation” cover 


LABORATORY 
TEST KILNS 


M Temperatures up to 1000 Cent. 


% Fitted with Regulator and Pyrometer 


Type Chamber 54” x 4)” x 9” deep 
Type D.2 Chamber 9” x 5” x 12” deep 
Enquiries invited for other and larger Units up to 1300 Cent. 


Weve TOOAY ELECTRICAL REWINDS (BURSLEM) LTD. 


for descriptive 


BOURNES BANK BURSLEM - STOKE-ON-TRENT 


379 


Fie 
= 
‘ ; 
j 
i / 


CERAMICS 


REFRACTORY AGGREGATE 


PRODUCED TO YOUR REQUIREMENTS 


POTCLAYS LTD 


COPELAND STREET & STOKE-ON-TRENT 
Telephone - - Stoke-on-Trent 4883! 


ALSO AT BROWNHILLS, Nr. WALSALL 
Telephone : Brownhills 2301 


FURANE RESIN SUPPLIES exotherm usually associated with furane 


resins, and their improved adhesion to 
understand, from Leicester, metal. The range includes materials 
Lovell and Co. Ltd., North Bad which will harden at both room = and 
desley, Southampton, manufacturers of — elevated temperatures. 
synthetic resin and casein glues, that they The properties detailed above will have 
are now in a position to supply a range a considerable appeal in many fields ot 
of turane resins. industry and particularly for such appli- 
These resins, which are being marketed = cations as chemical plant coatings, im- 
under the name “Cascote.” are claimed — pregnation of Dufavlite, protective sur- 
to have many remarkable properties. face coatings, heat-resistant glass fibre 
show outstanding resistance to weak — laminates, etc. Inquiries for further in- 
ind strong acids, alkalis and solvents; formation and samples should be 
their hard and durable surface makes addressed to the Technical Sales Manager, 
them exceptionally resistant to erosion — Leicester, Lovell and Co. Ltd. 
and abrasion whilst resistance high 
temperatures is extremely good, being 
surpassed (amongst thermosetting plastics) 


only by the silicones. They have, ot NEW QUICKFIT 


course, the black or dark brown colout 
characteristic of furnace resins. CATALOGUE 

Particular advantages of these furane 
resins are their long storage lives, the 


fact that they do not suffer from the Quickfit and Quartz Ltd., manufacturers 


of interchangeable laboratory glassware 
ot Stone (Staffs) have issued a new cata- 
logue describing their range of products. 
, The object of the new catalogue is to 
depict the range of Quickfit interchange- 


| able laboratory glassware. Quickfit: stan- 
dardisation embraces the dimensions. 
HIS LIFE LOST FOR LACK OF designs and finish of the whole apparatus 


and is not confined to ground connections. 


N U Swi F | | The catalogue lists and illustrates typical 
x s pieces of apparatus built entirely of stan- 
“Door jammed in crash... car blazing dard Quickfit Components in general use. 


but window open he could have Apparatus of a more specialised character. 


been saved if only... 1 was a dreadful such as Soxhlet Extractors, is also shown 
sight enclose order | shall never 

be without my Nu-Swift.”’ in the catalogue. 
NU-SWIFT LTD - ELLAND - YORKS Where more than two components are 


In Every Ship of the Royal Navy involved, the assembly is provided with 
its own catalogue number simplity 
ordering. 
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Ceramic & Brick works managers 
have many uses for 
REFRACTORY CONCRETE 

the adaptable refractory material 


Electric Decorating 


Kiln showing Refractory 
Concrete Lintels and 
Rocf Slabs 


The 


Concrete include foundations, arches, doors, 


wide variety of uses for Refractory 


floors, wicket repairs, arch coverings, flues, 


flue linings, flue blocks, dampers, kiln car 


tops, kiln car superstructure, cover blocks, 


special shapes, brickwork mortar, general 


repairs and patching. 


REFRACTORY CONCRETE 


is Refractory aggregate bonded with Ciment 


Fondu high-alumina cement: is ready for 


use and of great strength and hardness in 24 


hours: can be used to reduce joints to a 


minimum : can be cast to any shape : requires 


no pre-firing: is stable under load up to 


1300 C: has a melting point of about 


1450 C: has no appreciable drying shrinkage 


or after-contraction: can be brought to working 


temperatures 24 hours after making: does 
P 


not spall under widest sudden fluctuations of 


temperature : pre-cast blocks or special shapes 


can be made of practically any size or shape 


Photograph by courtesy of Messrs. Spencer, Stevenson without distortion or cracking : uses old scrap 


& €o, Ltd. and British Electricity Authority firebrick to a very large extent : provides an 


ideal bond for setting firebricks. 


Send for further details 


including one of our Refra tory 


Charts giving mixes for 


Concrete Rock-Hard within one day 


tartious purposes, 


CEMENT CO. LTD. 
Telephone: MAYFAIR 8546 


LAFARGE ALUMINOUS 
London, W.1. 


73 Brook Street, 


Q 31218 
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APPOINTMENTS VACANT 


C= CHEMIST required tor quality control and development work 
4 in Electrical Porcelain tactory manufacturing all types of ceramic insu- 
lators. Applicants should be conversant with such work and hold a degree. 
The position, which is pensionable. is a responsible one and offers good pros- 
pects. Applications, which will be treated in absolute confidence and will be 
acknowledged, should include particulars of qualifications, experience, age and 
salary required. Box No. 26, CERAMICS, 157 Hagden Lane, Watford, Herts. 


YOTTERY OFFICER required by Nigerian Government Commerce and 
Industries Department tor tour of 18-24 months in first instance. Salary, 
ete., according to experience, in scale £1,170 rising to £1,453 a year. Outfit 
allowance £60. Gratuity of £150 a year. Free passages for officer and wife 
and assistance towards cost of children’s passages or their maintenance in this 
country. Liberal leave on full salary. Candidates witi experience of simple 
methods of pottery-making should be able to organise instruction in all opera- 
tions necessary for rural pottery industry. including preparation and testing ot 
clays and glazes. They should also have theoretical knowledge of ceramics and 
experience of advanced industrial methods. Write to the Crown Agents, 4 
Millbank. London, S.W.1, State age. name in block letters. full qualitications 
and experience and quote M3B 33987 CU. 


EDUCATIONAL 


NORTH STAFFORDSHIRE TECHNICAL COLLEGE 
STOKE-ON-TRENT 
Ceramics Department. 
Principal: H.W. Webb, O.B.E., DSc., 
Head of Department: W. L. German, M.Sc., Ph.D... F.R.LC. 


SHORT COURSE IN CERAMICS FOR WORKERS IN HEAVY CLAY 
AND REFRACTORIES INDUSTRIES 


sl yr second short full-time course of six months’ duration will be held from 
January to June, 1954. It is intended for foremen and under-managers 
or for personnel being trained for promotion to these grades in the brick, tile. 
sanitary and refractories industries who cannot avail themselves of the more 
comprehensive three-vear course. 

No previous Knowledge of ceramics is assumed, and the course includes 
classes in elementary science and the principles of foremanship. 

Full detatls can be obtained on application to the College 


FOR SALE 


kK LECTRIC KILN, 2: c. ft. capacity, 950° C.. 74 kw., 3 ph., £135. Box No. 


4 27, CERAMICS, 157 Hagden Lane, Watford. Herts 


FOR SALE 


( LD BROKEN STEEL WORKS FIREBRICKS, hand cleaned, regularly for 
sale. Thomas Mouget and Co. Ltd., 24 Cornfield Road, Middlesbrough, 


This is an Arrow Press Publication. Published Monthly, 
Subscription Rate 25s. per annum. 
Published by Arrow Press Ltd. at 187 Hagden Lane, Watford, Herts. 
Telegrams: “Techpress, Watford,’ Telephone: Gadebrook 2308/9. 


MADE AND PRINTED IN GREAT BRITAIN FOR THE PROPRIBTORS, ARROW Press LID., BY 
THe Sipney Press LimiteD. LONDON AND BeEDFoRD. 
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CERAMICS 


—AND VENTILATION EQUIPMENT 


. . . Pickerings offer immediate delivery of standard units, 
special fabrications in 7 days, and deliveries of fans of 
all types in 7-14 days. All equipment supplied is actuatly 
manufactured by Pickerings and—together with a first-class 
service—is offered at highly competitive prices. For full 
details write to Pickerings .. . 


J. G. PICKERING LTD 
VANE STREET, HULL 


Telephone; 33178 & 33124. Telegrams; Purair Muli 


ndh 


POTTERY TOOLS of all 
kinds Tipped with ‘Prolite’ 
Cemented Tungsten Carbide 
are supplied by 
DORSET PRODUCTS LTD., 
Ruby Works, Anchor Road, 
Longton, Staffs. 


* 
PROTOLITE LIMITED 


A subsidiary ny Of Mures Ltd., 


Rainham, Esser) 
CENTRAL HOUSE, UPPER V/OBURN 
PLACE, LONDON, W.C.1. Euston 8265 
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AUSTRALIAN 


ZIRCON 


(99:'5°/, ZrSiO,—100, 200, 325 mesh and special purified 
ceramic grade) 


FOR CERAMIC GLAZES, VITREOUS ENAMELS, 
ELECTRICAL PORCELAINS AND _ REFRACTORIES 


F. W. BERK & CO., LTD. 


Commonwealth House, New Oxford Street, London, W.C.I 604) 
Fountain House, Fountain Street, Manchester 2———__-_— — Central 6996 
65, West Regent Street, Glasgow, C.2—~ _—_—- Douglas 8338 


for every process 


SHEFFIELD 4 
SPEEDY ACCURATE 26581-2-3 


SERVICE 


ALL TYPES OF HEAT-MEASURING MINIATURE AND MULTI-POINT INDI- 
CATORS — INDICATING PYROMETERS 


INSTRUMENTS SUPPLIED— AND CONTROLLERS—STANDARD TYPES 
OF THERMO-COUPLE WIRES—COMPLETE 


REPAIRED AND CALIBRATED BY THERMO-COUPLES (in Refractory or Heat- 
resisting Alloy Sheaths) COMPENSATING 


SKILLED ENGINEERS— CABLE (Braided: Asbestos: Rubber Covered) 


40 YRS.’ EXPERIENCE IN TEMPERATURE MEASUREMENT & CONTROL 
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More than a century of experience in the constant 
development of better machinery for the heavy clay 
industry is reflected in the performance of Bradley 
& Craven stiff-plastic brickmaking machines. Both 
the machine tllustrated, which ts capable of producing 
1,200 bricks an hour, and a larger model—with an 
output of 2,000 bricks an hour— incorporate two mixers, 
a vertical pugmill and a rotating table fitted with mould 
boxes and press. 

Our fully illustrated catalogue gives details of our 
complete range of clayworking machinery — may we 


send you a copy? 


Telephone: Wakefield 2244 5 Telegrams: ‘* Craven, Wakefield" 
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EMPHASIS ON EFFICIENT FUEL USAGE 
BASED ESSENTIALLY ON PRACTICAL 
CONSIDERATIONS and NEEDS OF USER*S 


quarterly —— 


DITORIAL Direcror: W. F. Coxon, Inst. F. 


KEY POINTS 


High efficiency solid fuel appliances. 
Adaptation as to existing houses. 
Economy benefits of correct insulation. 
Parliamentary reports. 


Coal, Coke, Gas, Electricity, Oil, 
Processed Fuels—are all covered. 


READERSHIP 


20]- per annum 


Housing and factory architects; Local government 
officers; Fuel engineers; Builders’ merchants; 
Government officials and informed public opinion. 
Manufacturers and distributors of fuel appliances 
and equipment used in fuel economy. 


ARROW PRESS LIMITED 
HAGDEN LANE, WATFORD. HERTS 
Phone: Gadebrook 2308 
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